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Letters to the Editor 
Angular dIstributions of K shell photoelectrons 
K. PARTHASAIIADHI AND J. RAMA RAO 
The Laboralo,;ea For Nuclear Rea.arch, AlIdhra University, 
Walta;,. lndia. 
( R..:eivcd 21 May 1969 ) 
Of all the theories on the K -shell photoelectric effect Nagel's (1960) 
theory is the first one, which gives satisfactory results at all the energies 
and in all the elements. The results of theories later developed (Pratt 1964 ; 
Rakavy & Ron 1967 j Schmickley & Pratt 1967) are found to be in satis-
factory agreement with that of Nagel (1960). In the present investigations 
a study of the angular distributions of K·shel1 photoelectric cross-sections 
based on Nagel'. (1960) theory With energy and atomic number is made. 
The study of angular distributions of photoelectric cross-sections ill 
rather interesting as the Intensity of photoelectrons varies with angle and 
energy. Hultberg et al (1961) made numerical calculations utilising the 
expressions of Nagel (1960) at 662, 412, 279. lOS and 140 keV in U, veri-
fied experimentally at 662 keV and found a satisfactory agreement within 
the limits of the experimental accuracy and difficulty. Measurements of 
Sujkowiakis' (1961) and Bergkvist .1 <I! (1965) on the angular dilltribution 
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are found to be in agreement with Nagel's (1960) calculations at 279 
and 412 ke V gamma energies. In view of these agreements with the 
experimental results systematic theoretical studies are made on the angular 
distributions of K-shell photoelectrons in Pb, Pt, Ta, Sn, Rh and Cu at 
gamma energies 84, 100, 129, 145 and 320 keV. The necessary calculations 
utilising Nagel's (1960) expressions are made on computer. 
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In figures 1 and 2 typical distributions with energy and atomic number 
are shown, It can be seen from these figures that photoelectrons will be 
emitted from 0' to IBO'. As the angle increases the intensity increases, 
reaches a maximum and decreases gradually. The intensity also increases 
as the gamma energy decreases and as the atomic number increases. In 
table 1 the angle at which the intensity of the K-shell photoelectrons is 
maximum for each elemeat at each energy is given, It can be seen from 
the table that the angle of maximum intensity emission increases as the 
atomic number increases and gamma energy decreases. 
TABLE L ANGLE Of MAXIMUM PHOTOELECTRON EMlSSlON (IN DRGUES) 
EnCIiY keY Pb Pt T. Sn Rh Co 
----.-- --'- -
84 77 48 
100 73 63 45 
129 
145 
no 
6l 
S4 
31 
S6 
SI 
29 
39 
26 
39 
34 
:z4 
-
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It is hoped that these findings are useful for experimental verifica-
tion, especially at low gamma energies, where no experimental data are 
available. 
The authors are thankful to Dr. S. Hultberg for kindly arranging the 
computations of differential K-shell photoelecttic cro,"-seetions at Sweden, 
and also to the Swedish Government for sparmg free machine time. 
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A furnace With uniform temperature region for a horizonlal 
X-ray dlffraclometer 
P. D. PATHAK AND N. G. VASAVADA 
PhyBias nepartment. a.j •. rat Uni.ersil1'. Ahmedabad-9. 
( Rec.iood 1968, Rcvi.ed 28 AUUllst1969) 
In this paper a simple diffractometer furnace assembly is described 
which can be built from materials available in ordinary laboratories. The 
sample holder can be detached at will. The heater can also be removed 
WIth the sample holder m position. Complete range of 28 angles (0' to 
180') can be investigated. The furnace, USing nichrome wire, is used upto 
800'C but with Pt-\O% Rh winding the range can be extended to 1200'C. 
The furnace assembly is design~d to fit the horizontal diffractometer made 
by Rich, Seifert, Germany. 
The heater is shown in figure 1. A porous pot used in Daniel Cells 
was cut from both sided so as to obtain a cylinder of about 8.5 cm. in 
length and 5 cm. in diameter. A slot was cut along its length, as shown 
in the figure, for X-rays to enter and leave. The heating element consists 
of nichrome wire of S. W. G. 26. The element is in the coiled coil form 
inside the furnace and straight outside. The distance between two con· 
secutive coils and the pitch of the coil were so adjusted, especially near 
the slot as tQ obtain a region of as uniform a temperature inside the fur-
Dace as possible. 
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